Abstracts / Neuroscience Research 71S (2011) e108-e415 e251 (RT) before voluntary movements in patients with Parkinson disease (PD) (Kinoshita et al., 2010). BP reflects the function of cerebro-cerebellar loop before self-paced, voluntary movements. We hypothesize that tremor cell system in the thalamus is suppressed by input from the cerebellar efferent loop as a feed-forward system in the motor control circuit. Objective: We aimed at clarifying the mechanism how RT is decreased by voluntary movements. Methods: 14 PD patients having RT in the hands were investigated. RT was recorded by surface EMG at DEL, ECR and FCU muscles. Scalp EEG was recorded from Cz (bandpass filter of 0.02-20 Hz). As the task, they performed self-paced, proximal arm movement task. The onset of the movements was determined by EMG of DEL. We analyzed the power of RT by using complex demodulation, calculated successive change of the logarithm of power. Suppression time of RT was defined as when the value decreased less than 0.4 of baseline. We calculated RT suppression latency (T1). EEG was averaged from −3 to +1 s time-locked to the onset. BP amplitudes at onset (BPo) were measured. Results: RT was suppressed before the onset in 11 and after the onset in 1, RT was not suppressed at all throughout the motor task in 2. Among the former 12 patients, whose RT was suppressed, BPo was −10 V (SD 4.9 V). A positive correlation between T1 and BPo was found (rs = 0.83, p = 0.004). No correlation was found between T1 and degree of disease such as disease duration, HYS, UPDRS. No significant difference in BPo was found either between patients and controls. Conclusions: RT suppression latency was earlier when BP amplitude at onset was larger. It was suggested that RT was suppressed before voluntary movements by the sufficiently activated inputs from the cerebellar into the thalamus, presumably resting-tremor generating system. Background: A neurorehabilitation technique termed constraint-induced movement therapy (CIMT) has attracted considerable attention as a means to treat the more affected upper extremity (UE) and overcome the learned nonuse phenomenon (habitually relying on the less affected UE to accomplish functional tasks) among patients with stroke. CIMT involves restraint of the less affected UE over an extended period (5 h/d for 2 wk), in combination with intensive task-oriented training of the more affected limb. Recently diffusion tensor imaging (DTI) allows us to make measurement of brain microstructure in vivo. In stroke rehabilitation, it is important to assess the motor learning ability of stroke patients. This study used DTI to infer damage to a number of white matters and relates the fractional anisotropy (FA) to the post-stroke motor performance and the motor outcome prediction of CIMT. Objective: To assess clinical applicability of DTI for motor recovery and CIMT efficacy for patients with stroke. Methods: We studied 6 right-handed subjects (age, 37-68 y.o.) with left hemisphere lesions and right upper limb impairment. DTI data were obtained before CIMT. Mean values of fractional anisotropy (FA) within region of interest (ROI) of white matters were estimated by a computer-automated method. We research the relationship between the ratios of FA values in the affected to unaffected hemisphere (rFA) and (1) motor performance at pre-CIMT, (2) CIMT benefit. Results: The rFA of the cerebral peduncle correlated with motor performance at pre-CIMT, but not the effect of CIMT. Notably, we found correlation between the rFA of the projection fibers and association fibers that connect to frontal lobe and CIMT efficacy. Conclusion: DTI is a useful tool to quantitatively predict motor outcome and neurorehabilitation efficacy for patients with stroke patients, indicating wider clinical applicability of this method for outcome prediction.
Background: A neurorehabilitation technique termed constraint-induced movement therapy (CIMT) has attracted considerable attention as a means to treat the more affected upper extremity (UE) and overcome the learned nonuse phenomenon (habitually relying on the less affected UE to accomplish functional tasks) among patients with stroke. CIMT involves restraint of the less affected UE over an extended period (5 h/d for 2 wk), in combination with intensive task-oriented training of the more affected limb. Recently diffusion tensor imaging (DTI) allows us to make measurement of brain microstructure in vivo. In stroke rehabilitation, it is important to assess the motor learning ability of stroke patients. This study used DTI to infer damage to a number of white matters and relates the fractional anisotropy (FA) to the post-stroke motor performance and the motor outcome prediction of CIMT. Objective: To assess clinical applicability of DTI for motor recovery and CIMT efficacy for patients with stroke. Methods: We studied 6 right-handed subjects (age, 37-68 y.o.) with left hemisphere lesions and right upper limb impairment. DTI data were obtained before CIMT. Mean values of fractional anisotropy (FA) within region of interest (ROI) of white matters were estimated by a computer-automated method. We research the relationship between the ratios of FA values in the affected to unaffected hemisphere (rFA) and (1) motor performance at pre-CIMT, (2) CIMT benefit. Results: The rFA of the cerebral peduncle correlated with motor performance at pre-CIMT, but not the effect of CIMT. Notably, we found correlation between the rFA of the projection fibers and association fibers that connect to frontal lobe and CIMT efficacy. Conclusion: DTI is a useful tool to quantitatively predict motor outcome and neurorehabilitation efficacy for patients with stroke patients, indicating wider clinical applicability of this method for outcome prediction. Brain injury resulting in a severe behavioral deficit is frequently followed by spontaneous recovery of function. The reorganization of remnant neural network is considered to contribute to this resilience. The underlying mechanism, however, remains to be determined. Here, we show that reorganization of the corticospinal tract (CST), that is crucial for the spontaneous recovery of motor function following brain injury, is induced through BDNF-TrkB signaling. After the destruction of the unilateral sensorimotor cortex of mice, the intact CST fibers newly sprouted into the denervated side of the cervical spinal cord. Anatomical, electrophysiological, and behavioral analyses revealed that these fibers were required for functional recovery. We searched the molecules involved in the reorganization of CST, and found that BDNF and TrkB were abundantly expressed in the cortico-spinal circuit after the injury. BDNF applied locally into the axons of cortical neurons could increase axonal arborization through TrkB receptor in vitro. Moreover, blocking BDNF-TrkB signaling by siRNA infusion diminished the reorganization of CST after the injury. The present study reveals that extensive reorganization of neural network occurs through BDNF-TrkB signaling to compensate the lost function after brain injury. Neuronal circuits are formed according to a genetically predetermined program and then reconstructed in an experience-dependent manner. While the existence of critical periods for experience-dependent plasticity has been demonstrated for the visual and somatosensory systems, whether it is also the case for motor systems remains largely unknown. Here we examined the effects of eliminating sensory inputs on the development of peristaltic movements of Drosophila embryos and larvae. While the peristalsis can be generated by the output of the central circuits alone, it is also modulated by sensory feedback: without sensory feedback, peristaltic contraction is uncoordinated. The peristalsis is initially slow and uncoordinated but gradually develops to a mature pattern as the animals experience the movement during late embryonic and early larval stages. These observations suggest for a role of sensory experience in the maturation of the motor circuits. We focused on a class of mechanosensory neurons, the chordotonal organs (chos), and asked if inhibiting the activity of these neurons at specific developmental time windows (by targeted expression of temperature sensitive Shibire) has lasting effects on the properties of the sensorimotor circuits. We applied Shibire-mediated inhibition for 2 h at various embryonic and larval stages and studied its effects on the peristalsis in the mature 3rd instar larvae. We found that when the inhibition was applied to embryos during 16-20 h after egg laying, the speed of larval locomotion became slower than normal. Such effect was not seen when the inhibition was applied at earlier or later stages. These results suggest that activity of the sensory neurons is involved in the maturation of the sensorimotor circuits and there is a critical period for this plastic change. Once people have acquired a motor skill, the performance becomes stabilized and its improvement is rarely seen within a single training session of an experimental day. Recently, we have shown that even a plateaued hand motor skill can be rapidly upgraded with short-period transcutaneous electrical stimulation (TES) to the hand prior to initiating the task. Here, we investigated neural substrates underlying the rapid improvement of the
